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(54) IMAGING LENS SYSTEM 

(57)Abstract: 

PURPOSE: To provide a lens system formed of a positive 
front group lens, a diaphragm and a rear group lens, which is 
minimized in constituting number of pieces, is particularly 
suitable for reading of facsimile with a F number of 4 and a 
half angle of view of about 24, and has satisfactory 
aberration. 

CONSTITUTION: An imaging lens system satisfies the 
following condition expressions (1)-(5). (1) f0.&verbar;1/fR- 
1+1/fR-2&verbar;<0.3, (2) 1.5<np<1.7, (3) AXF/FKO, (4) A 
XR-1/f0<0, (5) AXR-2/f0<0, wherein fO is the focal length of 
the whole system, fR-1 is the focal length of the first surface 
of a plastic lens, fR-2 is the focal length of the second 
surface of the same, nO is the refractive index in standard 
wavelength of the positive lens of a front group lens, AXF is 
the non-spherical quantity in effective radius of the 
diaphragm-side surface of the front group lens, fF is the 
focal length of the non-spherical side surface of the front 
group lens, AXR-1 is the non-spherical quantity of the first 
surface in effective radius of the plastic lens, and AXR-2 is 
the non-spherical quantity of the second surface of the same. 
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(57) Qgfe] (HEJE«) 

mm tib^ss (i) ~ (5) u 

(1) f 0 • I 1/fR-l +l/fR-2 l<0. 3 

(2) 1. 5<n p <l. 7 (3) AX F /fF<0 
(4) AXr-i /f 0 <0 (5) AXr-2 /f 0 <0<B 

U fo :^*©jftjftra*. fR-1 
X©lfll®©&*J£$k fR-2 :HC<«21B©«USUe 
ft. n p :g^U>X®iEU>X©|&»&^ja#ft&. 

ax f :iWi/>x®«W©iii©^»^JcfeW**3» 

s& fF : w»i/>x©#p»ffirofflffi©<iuftrait. a 

Xr-i : ttT&v * \syXV>Wh¥ s mz&VZ>'m 1 ® 

©^b», axr-2 : mv^zmoimmm* 
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fro, TBBfcftsS (1) , (2) . (3) , (4) &l>* 
(5) &^+5£i:&»»i:*a*S*l/:'X*. 

(1) f 0 • I 1/fR-l +l/fR-2 l<0. 3 

(2) 1. 5<n p <1. 7 

(3) AXf /fF <0 

(4) AXr-i /f 0 <0 

(5) AX R -2 /f o <0 

fiU f 0 :1&ke>&&$m. fR-1 (=r R -i/(n 
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do) fe«j£-rsig»i/>x». 

(9) 50<vp 

(10) 1 5<vp - vf] 

fiU v N : lluSfb>X<DjtU>X<£dii«©7^^ 
[fjt#«7] »*^2*fc«3tCfeV^ HtiS¥b>X 

(id i/>x*. 

(1 1) -3 0<AI F <-5 

(12) ?:»5ig®l/>X*„ 
(12) -5<AI F <0 

[0 0 0 1] 



R _ 2 (= rR _ 2 / (l - n )) : X^X^V 1 VyXOW, * l/>X«:«ofc<6:3X h<B*S«U>X#. 4#IC:7 

®*t^ r R-i : X^x^ y ^ vyX(DWi l ®<Z>ffli^ icWTSo 



n p : tm\y>x<DiEiyyX(Dmmm>m^ ax 20 Ksa^&tf^oiig&sj yrtisiv^owmisy 

f : tusiw>x<D^&wcfe^s^®*, f F :to xmtmk, zwxtnis^xxsyxT'm&zn&z-ii 

^^^U>X(D^Sft^(Cfe^^l®«)^B«. A ^{cX^XX>y*l/>X£&oT^6M£L-C 4#|ll§ 

xr-2 : x^x?- * 9 isyxnmntpmz&rt&mzm ¥1-219813 #p#p 2-73210 

[ff#]®2] f^itcfev^ IEtf>iiui¥i/>Xte, *£^£>T% ^mu>Xi:bTli, jiSTffcvv, 

1 VL<B4mmyb¥X5xfrib& y, tis^f^ (6) & X5x^v*i'>x<£?&MtK<fc£M*&g 

(6) -3 0<AIf<0 iEiCK-rSZLtti. fa<bIBS;**lT^&V\, 

ffiu ai F : imisyx(Dmm<DimtoMm!i<D}m 30 [0003] 

Hl#B3] MMbgitcgwc. JEwmisyxit, izx ; ?xi-v?isyx%:8>-ot-i&axbo>%myyx?k 

1 m<D^m%^^x±izm^m^^^mmm zmtu #icfx>^-4. «»2 4° 

*i/>x*»e>*»j. suiB^ss; (6) $:t^s-rs^u :7yx>^u^0i®omc&LjMx^&#&u>x^ 

H9#£4] 0#Sllcfe^T. ■J s ?Xrf-*j>?oy®m [0004] *fc*MWi, X^x^y * l/>Xti®K 

u^xau ria^F^ (7) &t>- (8) srsi^-rsjg® ^mstc^s«i8i^s^R^®»f5!8®^fb*%^^^ 

( 7 ) - 2 0 <A I r-i < 0 £1* LT, X^X?- <y * l/>X««Ht^»tt»C*tf 

(8) 0. 5<AIIIr-2< 2 . 0 40 WZ>l^<?Z>ZH*3Wlt'tZ>o 

nu air-i : -f^x^vv uyxomiMftismu [0005] $e>ic*5§wi, mmyt<Dmkt>K mm. 

mm<D4mm^<Dimmi. ah ir-2 : x^x^y ? stc*t t± 1 0 n mmsre&s l e d<d& e> 

b>X(^2®©^*JlK^ia<Z)^®«<DiKM^o ft, fc£W£SSpj&R{C*fL± 1 0 0 nmglt'SSfi 

X(D<im>Tv'<mZ> T8B*ft* (9) [0 0 0 6] 

*i/>x*. K&Bossa #»n®is«ti/:/x:*tt. 4^*ffla<fc *jm 

(9) 5 0<v P IE<DiirPb>X£:, g&S^vXafr 
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~ (5) £iiiM^S<fce>tcL*:;i££#8U;UTv>£ 0 

(1) f 0 • I 1/fR-l +l/fR-2 I <0. 3 

(2) 1. 5<n p <1. 7 

(3) AXp /f f <0 

(4) AXr-i /f o <0 

(5) AXr-2 / f o <0 

fiU fo :£*©jt&£EBfc fR-l = (r R -i / (n 

- l )) : tty&v 9 vyxow. l Bf©«^UBK. f 

R-2 = (tr-2 / (1 - n)) : -JWfrv 9 l/>X©fl 
2WOMJ?$m, n : 7°5^f'yf U>X©g*£?&R© 10 
JB*T 3^ r R_i : "X'yX^-v 9 Vy X©H 1 ffi©ffi§£¥ 

tr-2 : X=yX^v9 l/>X©f!2®©lfi3S¥S, 
n p : fuS¥l/>XOiEl/>X©S^?S*©jB#f^ f 
F :m$lsyX<D}\^MM<Dffi<DMg$m. (fll®# 
imno&tefF = rp / (rip -1) , fl2®##|3$ 
®©B#lifF =rF / (1-nF ) , rp : «rl^^ 

B©iaiflffl^m> n F : mt&mm<Dwm.&<Dm 

mm axf-s •^mvyXaMmoM(Dmn^W l z.is 
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U>X©^^(C;t3tt33fl2®©#|33$cffi:i;, T'feSo 
[0007] iE©KBff V y Xli, 1 «t©#^ffi^**5 
x. Xtt. l«c<Z)«®^^5^.i:^Bi«)«^S^S 

©»£fc*0*fr5£ (6) 5:?iJS.-r€.3i:*W*uv\ 

(6) -3 0<AlF<0 

flU A Ip : fu3¥U>X©#^®©«KM^©#|3$ 
®*©iR^« T'&So 
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xzmfctz>-x : ?x3-vV(Dmmt)\ s^tc?*©^ 30 

a; (7) R& (8) U*. 

(7) -20<AIr-i <0 

(8) 0. 5<AIIIr-2<2. 0 

flU A I R-i : -X^x^y 9 vyXoyWi l ®©3SOTK 
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\syx<m2.w<mmm!m&imw%0im@8k 

[0009] *mmo>&&i/yx?k(Dm$i'yx\z. £ 

•btc, fc©*ft5£ (9) 

(9) 5 0<v P 40 

flu vp -wm\yyx(DiEi/yx<n^m)7-v^m, 
[0010] ^moymmiyyxm<DiE(Dttm isyx 
%*¥f-o&&%o>&*)t£.m&\$s JE\syxt&\syXfr 

b&Z&nisyX&frt>mf8,-tZ>Z.£tfT'gZ>o 3©-fe 
??iU>X^tt, IkV&fc*. (9) (1 0) fewa-r 

(10) 1 5<vp - vn 

flu vp :mm\yyX(DiEuyX(Ddm07y^m> 50 



vn : i$m\yyX(D&lsyX(Ddffi<D7v'< , &* T*& 
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1 tt.<n®&mmm u>x*» 

u m&<mv>wmz#ma£ L&m&WjmmffiM 
=t*© 2 ?>c&t>*4 ik<nwmzm-&mmi!moymti*'ptz 

<#*U\, ^©^, «M©IHfiB©#|9*BHi. 
(11) -3 0<AIf<-5 

[0012] r®#p«jiij^^5^3i»&ftst9» 

(1 2) -5<AIp<0 
[00 13] 

mw<o$mw] *mnt. tamisyxumtisyxo) 
tpmizmzMtft=.mm\syxmz&\,^T. i&^xhzm. 
fiR-rsfeftic, ^^-©^^^sffi^b^xii^ffi©^ 

##:77.T'#£j&U A9-©/h3^3¥U>Xti, ^7 

[0 0 14] &#5£ (l) Idu mtX^xi-vVvyX 
©A'r7-{cB8i--5*j©T**)S„ 9 \syx\3.yt 

/N*<u&tt*uife<bfc^. ^sS; (1) ©±Bg&iS;i 
& X^x?- v 9 i/yxomrty-cDm&itg < & 

[0 0 15] (2) li, BuS¥l^>X©iEU>X© 

JB#f^cBai--s> : b©T'fe-2. 0 *mm& tm\syxiz# 
mmzm^zz\£iz£^x. a^ss (2) ©j;?tc, <s 

®*f^T*, {£M^©*'5^5:dOTbTJRM^iE^TSfe 
^-;bjFnj!)^<^»j, ■®®i^ffi©MiE^b<. ±PS 

[0 0 16] ^F^: (3) (i, ttil¥^>X©^®tcg8 
-rst;©T% ig^©IHIffi©^®45:iEi:U #fWB0© 

ta®©^®*&A^-r-5>> ^ci4©^®c 
-rs©*^®iR^©«iEtc^iT*fes 0 mm$mtzv* 

^U>X©^l®?:#^®lc-r-S3i:{C c fcoT=fo 

«iE*^riiT'fesA^ ttm^yxn&mi/yxoMwz 
i&^ffizmji£ : bmmiz?ti& %m\syx<Dimm 

ti, ^SflXMttiE (i{5S¥l/>X©^ffi©ftiaS:/jN$< 
f 5) fe*WT-^:<, ftfi©4XM©fefetct.f^ffl$i±-5z:i: 
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[00 1 7] =&^5£ (4) It. »^f7^>X *3/ 8 , B6=A6+ (K2 + 2K) C&/1 6, B 

am i m mwaW) ©#*ffltcBW-**i©T?. $mm s = a s + 5 (k3+3k3+3k) cVns 

m&-mz-tZ>Z.tHZ£iX. iEflOKBffU-i/XT^Lfe B10=A10 + 7 (K 4 + 4 K 3 + 6 K 2 + 4 K) C 



[0 0 18] (5) It, |igf52®fl80>#$®lC|i8 x=cy 2/ {1+ [1- C 2 y 2] 1/2} + B4 y 

f£4jtf>T*, ^ffiSfc^C-TSZlillCioT, JE^efj 4 + B 6 y 6 + B 8 y 8 +B10ylO+. . . 

#&&kh. &mmt:WE-t6z.£.tf-2i*6. 3. $<btc, f=i.o teas**©*:*, 

[0 0 19] (6) It, (3) SrHUB-t* 10 X=x/f, Y=y/f, Of c ,a4=f3B4, a6=f5B6, a8=f7B8, 

t~9>(D*(DT\ B0f¥l';/X##P>X&5Wt, alO=f9B10ili-Si:, 

#^a#L/>X^e>^-g>i:$<3D^ffi5:^-r-So I© X=CY2/{l+(c2y2)l/2) +a 4Y4+ a 6Y6+a8Y8+al0Yl0+- 

O^-rv^ SS®K^« II: nviRM&?&, lll:*^*HifiH». 

[0 0 2 0] £#5$ (7) XXf (8) It, &#5£ (4) VI: $ftflKBjKftffi8K. V:MftlKMG&3&, £-TS£, # 

(5) S:1iM-r-Sfe«?)©=fe;<iDT% g^l^X©^ lKM»D4 7&tf>#f3S«i& (a 4) <D^M^ 

Si^asnfeffltfel.. (7) ©±R&jBA Al=h4<j. 

&£«®Jtx^«iE#T£1-6rt\ buS¥U>X<Z>#SSS AII=h3k<t> 

<Z*ftffi#if*U Wi5^©1^Mx^*Wfc-r£. TPS 20 AIII=h2k2<j. 

*mX-Z>^ tmMMtdttT*te<. nvJKMS.t>m^iR Aiv=h2k2 4> 

m>MJ£ffim$£&2>. (8) <DTPS5:^^> AV=hk3 <D 

[0024] &tC jlttW^WfeWCo <, ^TUiWt 

[0 0 2 1] (9) it, tul^U'^XtcBBi-s^ 5. 

T'fcSo H^Jlfe»Wltt6^#fe®4:*^ iE* 28c© 1/ UMI 1 3 H 1 It, #$^©ra*l/>X»©fSiSH 1 

>XT*femb(C-r-g>'i:^t^V^, ^feiiVNoT^LE ©b>X«fig|gT', ^ffl9<fc l J|i!M{C, IE©* 

-f£tf)T\ (9) tf)<fc-MC, TPSRi:©T -V 30 Xfr'D&oTV^o ^(Z^fffl^^Bt^oTVN^o 

(D*^ GMRCD/hSV^) #^#9*7!><S*LV\, [0 0 2 5] Zltf) \syX&<DM$$&Wrr-$ 1 tC 

[0 0 2 2] m»1W5± lOOnml if JKIi 5: tv-^tl® 2 IC^f o ft^H*, S A 

m<DB&M>n%Kit* &meffi£c>t=.to, tmisy wsmtsL sc&i&&g&. 5 6 7, 557, 57 

XOiE^yXUfLUyXm&jS: (1 0) 7, sWL Cm. Ffcg, e^lt,^-?-4x-e*l<Z)?&ft 

h*W*LV\ gstitt (10) (DTPSWL-Si:, "feflX (nm) tCfcttS, ^ffilKMtCioT^StlSfeiKMh 

V-^;i^iW5^$^fe^-5^®att, 4MMH<Z>i5 [0 0 2 6] ^RtMSS*, F N 0 ttF^->A'-, f lt& 

S:#PWSfcLfe4:SJ:»J*»*S<&y, (1 D ^St. M 1«WPI8. Y ItHtiS, f B tt^*7*- 

©*SH^«fcV>„ #&{Bfl©®£#t3£®tLfe£:£lt, ^ 40 Rltffi^m Dttl/>XIHW. N( 0 .567nm) 

^(12) 0>*gH#J:V\ tt2B8&R5 6 7 nm (HSJHJfeWL E D) ©JS#r^, N 

[0 0 2 3] r^c, ^S^ttiKM^toW d ttd«w>JB»f*. v d \tam>T vizirs-*. 

mvtt. [0 0 2 7] 

1. #fs#H^&&3Sr«y|-r S. [^1] FN0=4 
x=cy2/{l+[l-(l+K)c2 y 2)l/2}+A4y4+A6y6+A8y8 +A10ylO+ f=25.07 

M=-0.112 

2. ZlCQ^Cfe^T, lRM0&&S:#*>>S£«>, K=0 KM V=12.0 
g|-rS (K=0 <D£Z& Bi=Ai)fcfe. B4=A4+KC* fB=8.02 
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R 

4.963 



d 
4.07 



N(0.567nm) Nd 
1.51723 1.51633 



vd 
64.1 
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WL 
3* 
4** 



5.282 

OO 

18.556 
23.621 



K6T\ 
4.50 



1.49271 



1.49176 57.4 



N0.2: K=0.0, A4=0.13523 X10"2, A6=0.71039X10"4, A8=0. 12325X10-4 
A10=0.0 , A12=0.0 

N0.3: K=0.0, A4=-0.84677X10-3, A6=0. 58534X10-4, A8=-0.20055 X10~5, 

A10=0. 30922 X10-7, A12=0.0 
N0.4: K=0.0 , A4=-0.62267 X10~3, A6=0. 14538 X10~4, A8=-0. 21979 X10~6, 



A10=0. 20607 X10-8, A12=0.0 
#3$®*AX F =0.1217 (mh*m=2-65<0£i*) 
^®*AXr-i =-0.0913 (^Wi=4.43tf>££) 
#J$®*AXr_2 =-0.3216 (f^*gh=5.65(Z)i:^) 
[0 0 2 8] H3&, *3moM®.^>X 
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M=-0.112 
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1.49271 
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NO. 2: K=0. 17617 X10 , A4=-0. 46793X10-3 A6=0.1 
3905X10-3, A8=-0. 14918 X10"4, A10=0.0, A12=0.0 
N0.3: K=0.0 , A4=-0. 16382X10-2, A6=0.10412X1 
0-3, A8=-0. 59664 X10~5, A10=0. 10144X10-6, A12= 30 
0.0 

N0.4: K=0.0 , A4=-0. 82833 X10~3, A6 =0.10654 X10 
-4, A8=-0. 24688 X10"6 , A10=-0.84195X10-9, A 
12=0.0 

^ffiiAXF =0.0779 (*a&¥Sh«2.64©fcg) 
^®*AXr-i =-0.1322 (m^}¥MBi=3.33<DH^) 
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N0.5 :K=0.0 , A4=-0. 95818 X10"3, A6=0. 11319X1 
0-4, A8=-0. 14413 X10"6, A10=-0.60723X10~8, A12= 
0.0 
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